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1
IMAGE READING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an 1mage reading appa-
ratus for reading radiation image 1information recorded on a
stimulable phosphor sheet stored 1n a cassette, and therealiter
erasing remaining radiation image information from the
stimulable phosphor sheet.

2. Description of the Related Art

There has heretofore been known a stimulable phosphor
which, when exposed to applied radiation (X-rays, c-rays,
B-rays, y-rays, electron beams, ultraviolet radiation, or the
like), stores part of the energy of the radiation, and, when
subsequently exposed to applied stimulating rays such as
visible light, emaits light in proportion to the stored energy of
the radiation. An 1mage forming apparatus, which 1s known
in the art, records radiation 1image information of a subject
such as a human body on a stimulable phosphor sheet having
a stimulable phosphor layer formed thereon.

An 1mage reading apparatus has a cassette loader for
loading therein a cassette holding a stimulable phosphor
sheet, which has radiation 1mage information of a subject
such as a human body recorded thereon, a reader for
applying stimulating light to the stimulable phosphor sheet
to read the recorded radiation 1mage information from the
stimulable phosphor sheet, and an eraser for applying eras-
ing light to the stimulable phosphor sheet after the recorded
radiation 1image information has been read, thereby erasing
any remaining radiation image information from the stimu-
lable phosphor sheet. After the remaining radiation image
information has been erased from the stimulable phosphor
sheet, the stimulable phosphor sheet i1s returned into the
cassette and unloaded from the image reading apparatus for
reuse.

The stimulable phosphor sheet used 1n the 1image reading
apparatus may develop a curl at its leading end, due to
certain temperatures at which 1t 1s used, e.g., at low tem-
peratures during winter and in cold climates. If the stimu-
lable phosphor sheet 1s curled at its leading end, then the
curled end cannot enter smoothly between feed rollers while
the stimulable phosphor sheet 1s being transported through
the 1mage reading apparatus, resulting in a failure to efli-
ciently read the recorded radiation image information from
the stimulable phosphor sheet 1n the image reading appara-
tus.

For using the image reading apparatus in environments
having low temperatures, such as during the winter and in
cold climates, the room 1 which the image reading appa-
ratus 1s installed needs to be heated quickly by a heater.
When the room 1s heated, moisture condensation may occur
in the 1image reading apparatus, due to a temperature difler-
ence that 1s abruptly caused between the temperature 1n the
room and the temperature within the image reading appa-
ratus.

Japanese Laid-Open Patent Publication No. 05-262012
discloses a recording apparatus with a heating mechanism
for heating a thermosensitive recording medium to a prede-
termined temperature. The recording apparatus has a first
heater, a cooler, and a second heater, which are disposed
along a feed path for feeding the thermosensitive recording
medium. The thermosensitive recording medium 1s heated to
a predetermined temperature by the first heater and then
cooled by the cooler. Thereatter, the thermosensitive record-
ing medium 1s heated to a predetermined temperature by the
second heater for writing information thereon.
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In Japanese Laid-Open Patent Publication No. 2003-
287866, the applicant of the present application has pro-
posed a drying apparatus for drying an image recording
medium for use 1n a printer processor. The drying apparatus
has a plurality of nozzles disposed over a feed path for
feeding the 1mage recording medium and held 1n commu-
nication with an air duct. Drying air, which is heated by a
heater disposed 1n the air duct, 1s delivered through the air
duct by an air blower, and applied through the nozzles to the
image recording medium, thereby drying an 1mage record-
ing medium that has been washed with water.

The recording apparatus disclosed in Japanese Laid-Open
Patent Publication No. 05-262012 serves to achieve a stable
printing quality by heating the thermosensitive recording
medium before writing information thereon. The drying
apparatus proposed 1n Japanese Laid-Open Patent Publica-
tion No. 2003-287866 serves to apply drying air to dry the
image recording medium, which becomes wet after 1t 1s
washed with water. Therefore, these apparatus belong to a
different technical field, which differs from the art of heating
an 1mage reading apparatus used 1n low temperature envi-
ronments.

The apparatus disclosed 1n Japanese Laid-Open Patent
Publication No. 05-262012 and Japanese Laid-Open Patent
Publication No. 2003-287866 are unable to prevent moisture
condensation due to a rapid temperature rise caused by
heating when the 1mage reading apparatus i1s used at low
temperatures during winter and in cold climates, and such
apparatus are also unable to eliminate curling that may
possibly occur at the end of a stimulable phosphor sheet that
1s fed 1nto the image reading apparatus.

According to one solution, a dehumidifier, for example,
may be mncorporated in the image reading apparatus, for
removing moisture condensation from the image reading
apparatus. However, this solution 1s disadvantageous 1n that
the 1mage reading apparatus 1s increased in size due to the
dehumidifier.

When the leading end of the stimulable phosphor sheet
becomes curled, then the curled end prevents the stimulable
phosphor sheet from entering smoothly between the feed
rollers as 1t travels through the 1image reading apparatus. As
a result, the recorded radiation 1mage information cannot be
read efliciently from the stimulable phosphor sheet by the
image reading apparatus.

SUMMARY OF THE INVENTION

It 1s a general object of the present invention to provide an
image reading apparatus that includes a mechanism for
heating the interior of the image reading apparatus, to
prevent moisture condensation in the image reading appa-
ratus, and to allow a stimulable phosphor sheet to be fed
smoothly and reliably through the 1image reading apparatus.

According to the present invention, a heating mechanism
1s disposed 1n a casing of an 1mage reading apparatus for
heating the interior of the apparatus casing to a predeter-
mined temperature. When the image reading apparatus 1s
used 1 low temperature environments, during winter and in
cold climates, the interior of the casing 1s heated beforehand
to a predetermined temperature by the heating mechanism.
Therefore, even if the temperature outside of the image
reading apparatus 1s quickly increased, a temperature dif-
ference 1s prevented from being abruptly caused between the
temperature outside of the image reading apparatus and the
temperature inside the casing.

Consequently, moisture condensation 1s prevented from
occurring in the casing even when the temperature outside of
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the 1mage reading apparatus 1s increased, and there 1s no
need to provide a dehumidifier or the like inside the casing
for removing moisture condensation. Therefore, the 1mage
reading apparatus can be reduced 1n size and the installation
space for installing the image reading apparatus therein can
be reduced.

Since the interior of the casing 1s heated by the heating
mechanism, when a stimulable phosphor sheet 1s introduced
into the casing that has a curl at an end thereof due to low
temperatures, the curl 1s eliminated from the stimulable
phosphor sheet 1nside the heated casing. Consequently, the
stimulable phosphor sheet can smoothly and reliably be fed
in an auxiliary scanning direction inside the image reading
apparatus by an auxiliary scanning feed mechanism.

The above and other objects, features, and advantages of
the present invention will become more apparent from the
following description when taken in conjunction with the
accompanying drawings in which preferred embodiments of
the present invention are shown by way of illustrative
example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic vertical cross-sectional view of an
image reading apparatus according to an embodiment of the
present mvention;

FIG. 2 1s a schematic vertical cross-sectional view show-
ing the manner 1n which a stimulable phosphor sheet 1s fed
in the 1mage reading apparatus illustrated 1n FIG. 1 while
facing a heating body of a heating mechanism 1n the image
reading apparatus;

FIG. 3 1s an enlarged fragmentary vertical cross-sectional
view of the heating mechanism and nearby parts thereof

shown 1n FIG. 2;

FIG. 4 1s a block diagram of a system for supplying
current to the heating mechanism shown 1n FIG. 1;

FIG. 5 1s an enlarged vertical cross-sectional view of a
modification of the heating body shown 1n FIG. 3;

FIG. 6 1s a perspective view, partly cut away, of a
modified feed roller of a feed mechanism of the image
reading apparatus shown in FIG. 1, the feed roller incorpo-
rating a heating body therein; and

FIG. 7 1s a transverse cross-sectional view of the fteed
roller shown in FIG. 6.

DESCRIPTION OF THE PREFERR
EMBODIMENTS

s
»

FIGS. 1 and 2 show 1n schematic vertical cross section an
image reading apparatus 10 according to an embodiment of
the present imvention.

As shown 1n FIGS. 1 and 2, the image reading apparatus
10 has a casing 12, a cassette loader 16 disposed on an end
of the casing 12 for loading therein a cassette 14, which
holds a stimulable phosphor sheet IP having recorded
thereon radiation 1mage information of a subject such as a
human body, a scanning unit 18 disposed 1n the casing 12 for
applying a laser beam L as stimulating light to the stimulable
phosphor sheet IP with the radiation image information
recorded thereon, a reading unit (reading mechanism) 20
disposed 1n the casing 12 for optically reading light that 1s
emitted from the stimulable phosphor sheet IP upon expo-
sure to the laser beam L, an erasing unit 22 disposed 1n the
casing 12 for erasing remaining radiation image information
from the stimulable phosphor sheet IP after the emitted light
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4

1s read from the stimulable phosphor sheet IP, and a heating
mechanism 24 disposed in the casing 12 for heating the
interior of the casing 12.

The casing 12 also houses therein a suction cup 28 for
attracting and removing the stimulable phosphor sheet 1P
from the cassette 14 when a lid 26 thereof 1s open, and a feed
mechanism (auxiliary scanning feed mechanism) 34 having
a plurality of feed rollers 30a through 304 for gripping and
teeding the stimulable phosphor sheet IP removed from the
cassette 14 by the suction cup 28, and a plurality of guide
plates (guide members) 32a through 324 for guiding the
stimulable phosphor sheet IP as it 1s fed by the feed rollers
30a through 304. The feed mechanism 34 feeds the stimu-
lable phosphor sheet IP supplied from the cassette 14 along
the guide plates 32a through 32d, each comprising a thin
metal panel, to a desired location 1nside the casing 12.

The scanning unit 18 has a laser oscillator (not shown) for
emitting the laser beam L and a reflecting mirror 36 for
reflecting the laser beam L from the laser oscillator toward
the stimulable phosphor sheet IP that 1s positioned below the
scanning umt 18. The laser beam L emitted from the
scanning unit 18 1s applied to the stimulable phosphor sheet
IP between the feed rollers 3056, 30¢ of the feed mechanism
34. The scanning unit 18 i1s also combined with a focusing
optical system (not shown) for focusing the laser beam L
onto the stimulable phosphor sheet IP.

The reading unit 20 1s disposed closely to the scanning
umt 18. The reading unit 20 comprises a light guide 38
having an end disposed near the stimulable phosphor sheet
IP between the feed rollers 305, 30¢ and a photomultiplier 40
connected to the other end of the light guide 38 for con-
verting the light emitted from the stimulable phosphor sheet
IP 1nto an electric signal.

The erasing unit 22 1s disposed between the scanning unit
18 and the cassette loader 16 and faces the guide plate 32c¢.
The erasing unit 22 has a plurality of erasing light sources
44, each comprising a halogen lamp or the like, placed in an
erasing unit housing.

As shown 1n FIG. 3, the heating mechanism 24 1s mounted
on a lower surface 48 of the guide plate 3256, which 1is
opposite to an upper guide surface 46 of the guide plate 325
for guiding the stimulable phosphor sheet IP thereon. The
heating mechanism 24 comprises a planar heating body 50,
which 1s heated to a predetermined temperature by an
clectric current supplied thereto, a power supply 52 disposed
in the casing 12 (see FIGS. 1 and 2) for supplying an electric
signal to the heating body 50, an air blower (air blowing
mechanism) 54 for circulating air in the casing 12, a
controller 56 disposed between the heating body 50 and the
air blower 54 on one side thereof and the power supply 52
on the other side thereof (see also FIG. 4), for controlling
clectric currents supplied from the power supply 32 to the
heating body 50 and the air blower 34, and a temperature
detector 58 for detecting an atmospheric temperature T1
inside the casing 12.

The heating body 50 comprises, for example, a film heater
having a heating circuit formed on a sheet-like film of
synthetic resin. The heating body 50 1s heated to a prede-
termined temperature when a terminal (not shown) thereot 1s
supplied with an electric current from the power supply 52
through the controller 56. Heat produced by the heating
body 50 1s transmaitted to the guide plate 325 made of metal,
which i1s heated to a predetermined temperature.

FIG. 5 shows a modified heating body 50a comprising a
film heater having a heating circuit formed on a sheet-like
film of synthetic resin and sandwiched between sheet-like
insulators 42a, 42b, each made of an insulating matenal,
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thereby forming a silicon rubber heater, for example. The
modified heating body 50a has outer and inner surfaces
covered respectively with the insulators 42a, 426 for pro-
viding protection against direct exposure to the surrounding
space.

The heating body 50, 504 1s not limited to being integrally
combined with the guide plate 325, but may be combined
with either of the guide plates 32a or 32¢, which are
positioned closer to the cassette loader 16 (1in the direction
indicated by the arrow A2) than the guide plate 324 that 1s
positioned 1n facing relation to the scanning unit 18 and the
reading unit 20, as shown 1n FIGS. 1 and 2.

The air blower 54 1s disposed to coniront the heating body
50 1n the casing 12 and 1s electrically connected to the
controller 56 by a lead 60. The air blower 54 has a fan 54a
comprising a plurality of blades. When an electric current 1s
supplied from the power supply 52 through the controller 56
to the air blower 54, the fan 54a of the air blower 54 1s
rotated to circulate air inside the casing 12. The air blower
54 may alternatively be mounted 1n a mounting hole (not
shown) defined 1n a wall panel of the casing 12 and held 1n
communication with the exterior of the casing 12. When the
air blower 54 1s mounted 1n such a mounting hole, the air
blower 54 allows air to be circulated inside the casing 12
even 11 no mstallation space for the air blower 1s available
within the casing 12 due to demands for reducing the size of
the 1mage reading apparatus 10.

The temperature detector 58 1s located in the vicinity of
the reading unit 20, for example, and comprises a tempera-
ture sensor such as a thermistor, a temperature-sensitive
resistor, or the like. The temperature detector 38 1s electri-
cally connected to the controller 56 by a lead 60. As shown
in FIG. 4, the atmospheric temperature 11 1nside the casing
12 near the reading unit 20 1s detected by the temperature
detector 58, which outputs a detection signal to the control-
ler 56. Based on the atmospheric temperature T1 detected by
the temperature detector 38, the controller 56 supplies an
clectric current from the power supply 52 to the heating
body 50 to heat the heating body 50 to a predetermined
temperature.

The controller 56 stores a preset reference temperature 12
in the range from 20 to 30° C., for example, for use as a
reference during heating of the heating body 50. If the
atmospheric temperature T1 1nside the casing 12 detected by
the temperature detector 58 i1s lower than the reference
temperature T2 (T1<12), then the controller 56 supplies
clectric currents through the respective leads 60 to the
heating body 50 and the air blower 34. Conversely, 11 the
atmospheric temperature 11 1s higher than the reference
temperature 12 (T1>12), then the controller 56 halts the
supply of electric currents through the respective leads 60 to
the heating body 50 and the air blower 54.

The controller 56 automatically halts the supply of elec-
tric current from the power supply to the air blower 54 when
radiation i1mage information recorded on the stimulable
phosphor sheet IP 1s read by the reading unit 20. Specifically,
when the stimulable phosphor sheet IP 1s fed to the scanning
unit 18 and the reading unit 20 in an auxiliary scanning
direction indicated by the arrow Al, the position of the
stimulable phosphor sheet IP 1s detected by a position
detector (not shown), which outputs a detection signal to the
controller 56. Based on the detected position of the stimu-
lable phosphor sheet IP, the controller 56 halts the supply of
clectric current to the air blower 54.

When the air blower 54 i1s de-energized as described
above, atr heated by the heating body 50 1s prevented from
flowing toward the light guide 38 of the reading unit 20
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while the radiation image information recorded on the
stimulable phosphor sheet IP 1s being read by the reading
umt 20. Therefore, air that 1s present between the reading
unmt 20 and the stimulable phosphor sheet IP 1s prevented
from being unduly heated and hence from fluctuating. As a
result, the radiation 1mage information read from the stimu-
lable phosphor sheet IP i1s prevented from suflering image
irregularities, which would otherwise tend to occur due to air
fluctuations between the reading umt 20 and the stimulable
phosphor sheet IP.

At the same time, vibration and noise {from the air blower
54 are not produced when it 1s de-energized and while the

radiation 1mage information recorded on the stimulable
phosphor sheet IP 1s read by the reading unit 20. Therefore,
the radiation 1image information can be read highly accu-
rately from the stimulable phosphor sheet IP.

The 1mage reading apparatus 10 according to the present
embodiment 1s basically constructed as described above.

Operations and advantages of the image reading apparatus
10 will be described below.

An operator, such as a radiation technician or the like,
turns on the power supply (not shown) of the image reading
apparatus 10. The temperature detector 58 automatically
detects the atmospheric temperature T1 inside the casing 12.
The temperature detector 38 outputs a detection signal,
representing the detected atmospheric temperature 11, to the
controller 56, which compares the detected atmospheric
temperature T1 with the preset reference temperature 12.

If the atmospheric temperature T1 1n the casing 12 1s
lower than the reference temperature (T1<T2), then the
controller 36 supplies electric current from the power supply
52 to the heating body 50 of the heating mechanism 24 and
to the air blower 54. The heating body 50 1s heated, thereby
heating the guide plate 325, on which the heating body 30
1s mounted, to a predetermined temperature. In addition, the
air blower 54, which 1s disposed in confronting relation to
the heating body 50, circulates air, which has been heated by
the heating body 50, inside the casing 12. Therefore, the
atmospheric temperature T1 1nside the casing 12 1s gradually
increased.

After the guide plate 325 of the feed mechanism 34 has
been heated to the predetermined temperature, the cassette
14 1s loaded into the cassette loader 16 1n the end of the
casing 12. The cassette 14 stores therein a stimulable phos-
phor sheet IP on which radiation image information of a
subject (not shown) 1s recorded. After the cassette 14 1s
loaded, the lid 26 of the cassette 14 1s opened by a hid
opening/closing mechanism (not shown) inside the casing

12.

Then, the suction cup 28 moves into the cassette 14,
attracts the stimulable phosphor sheet IP 1n the cassette 14,
and moves the stimulable phosphor sheet IP out of the
cassette 14, to supply the stimulable phosphor sheet IP to nip
rollers 62. The nip rollers 62 then supply the stimulable
phosphor sheet 1P to the feed mechanism 34. The feed rollers
30a through 30d of the feed mechanism 34 are rotated to
teed the stimulable phosphor sheet 1P along the guide plates
32a through 32e¢ in the first auxiliary scanning direction
indicated by the arrow Al.

As shown 1 FIG. 2, when the stimulable phosphor sheet
IP 1s displaced along the guide surface 46 of the guide plate
32b6 by the nip rollers 62, the stimulable phosphor sheet 1P
1s heated by contact with the guide plate 325 because the
guide plate 326 has been heated to the predetermined
temperature by the heating body 50.
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Air around the heating body 50 1s also heated by the
heating body 50 and also agitated by the air blower 54,
gradually increasing the atmospheric temperature T1 1nside
the casing 12.

The stimulable phosphor sheet IP, which 1s heated to a
predetermined temperature by the heating body 50, 1s further
ted 1n the auxiliary scanning direction indicated by the arrow
Al. The stimulable phosphor sheet IP 1s fed until its leading,
end 1s gripped by the feed rollers 305, at which time the
position of the stimulable phosphor sheet IP 1s detected by
the non-illustrated position detector, which outputs a detec-
tion signal to the controller 56. Based on the detected
position of the stimulable phosphor sheet IP, the controller
56 stops supplying electric current to the air blower 54.

After the air blower 54 has been de-energized, the stimu-
lable phosphor sheet IP 1s fed 1n the first auxiliary scanning
direction by the feed rollers 306 to the position facing the
scanning unit 18 and the reading unit 20. When the stimu-
lable phosphor sheet IP reaches the position facing the
scanning unit 18 and the reading unit 20, the scanning unit
18 applies the laser beam L as stimulating light to the
stimulable phosphor sheet IP, while the laser beam L 1s
deflected 1n a main scanning direction perpendicular to the
first auxiliary scanming direction. Specifically, the laser
beam L emitted from the laser oscillator 1s reflected onto the
stimulable phosphor sheet IP by the reflecting mirror 36.

When 1rradiated with the laser beam L., the stimulable
phosphor sheet IP emits light depending on the recorded
radiation 1mage information. The emitted light 1s guided by
the light gmde 38, which 1s positioned closely to the
stimulable phosphor sheet IP and extends along the main
scanning direction, to the photomultiplier 40 of the reading
unit 20.

After the stimulable phosphor sheet IP, from which the
recorded radiation image information has been read, 1s fed
to the feed rollers 304, the stimulable phosphor sheet IP 1s
ted back 1n the second auxiliary scanning direction indicated
by the arrow A2 by the feed mechanism 34. While the
stimulable phosphor sheet IP 1s being fed along the erasing
unit 22 disposed between the feed rollers 30aq and the feed
rollers 305, erasing light sources 44 of the erasing unit 22 are
energized to apply erasing light to the stimulable phosphor
sheet IP, thereby erasing any remaiming radiation energy
from the stimulable phosphor sheet IP. Thereafter, the stimu-
lable phosphor sheet IP 1s fed toward the cassette 14 and then
stored back into the cassette 14.

After the recorded radiation 1image information has been
read from the stimulable phosphor sheet IP by the reading
unit 20, the controller 56 supplies electric current again from
the power supply 52 to the air blower 34, and the air blower
54 1s energized to circulate and agitate the air inside the
casing 12.

After the stimulable phosphor sheet IP, from which the
recorded radiation 1image information has been read and any
remaining radiation energy therein has been erased, 1s placed
in the cassette 14, the 1id 26 1s closed, and the cassette 14 1s
unloaded from the cassette loader 16.

If the atmospheric temperature T1 inside the casing 12,
which 1s detected by the temperature detector 38, becomes
substantially equal to or slightly higher than the reference
temperature T2 (T1=T12 or T1>T2), then the controller 56
stops supplying electric current from the power supply 52 to
the heating body 50 based on the detection signal from the
temperature detector 58. The heating body 50 1s thus de-
energized, allowing the atmospheric temperature T1 1nside
the casing 12 to drop to a desired temperature, e.g., the
reference temperature 12. At this time, the controller 56 may
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continue to supply electric current from the power supply 52
to the air blower 54, or alternatively may also halt the supply
of electric current from the power supply 52 to the air blower
54.

While the image reading apparatus 10 1s being switched
on, the temperature detector 58 momitors the atmospheric
temperature T1 inside the casing 12 at all times. The
controller 56 compares the atmospheric temperature 11 and
the reference temperature 12 with each other based on the
detection signal supplied from the temperature detector 58 to
the controller 56, and selectively supplies electric current
from the power supply 52 to the heating body 50 based on
the comparison result. If the atmospheric temperature T1
inside the casing 12 1s lower than the reference temperature
12 (T1<T2), then the controller 56 supplies electric current
to the heating body 50, so as to heat the heating body 50 until
the atmospheric temperature T1 becomes substantially equal
to the reference temperature T2.

According to the present embodiment, as described
above, the heating mechanism 24 for heating the interior of
the casing 12 of the image reading apparatus 10 1s disposed
inside the casing 12. The heating body 50 of the heating
mechanism 24 1s mounted on the guide plate 3256, which
serves for guiding the stimulable phosphor sheet IP as 1t 1s
fed 1n the first and second auxiliary scanning directions.
When electric current 1s supplied to the heating body 30, the
heating body 50 1s heated and heats the air inside the casing
12, to increase the atmospheric temperature T1 in the casing
12 up to a predetermined temperature. At this time, the air
blower 54 disposed in confronting relation to the heating
body 50 1s energized to circulate air inside the casing 12, so
that the atmospheric temperature T1 inside the casing 12
becomes uniform.

When the image reading apparatus 10 1s used mn low
temperature environments during winter and i cold cli-
mates, moisture condensation may occur in the image read-
ing apparatus 10 due to a temperature difference that is
abruptly caused between the temperature in the room 1n
which the image reading apparatus 10 1s installed and the
atmospheric temperature T1 1nside the image reading appa-
ratus 10. To avoid this problem, according to the present
invention, the space inside the casing 12 1s heated 1n advance
to a predetermined temperature by the heating body 50, to
prevent moisture condensation from occurring inside the
casing 12, even when the room 1n which the image reading
apparatus 10 1s 1nstalled 1s quickly heated by a heater or the
like to increase the temperature 1n the room.

Therefore, it 1s unnecessary to mstall a dehumidifier or the
like for removing moisture condensation from 1inside the
image reading apparatus 10. Thus, the 1image reading appa-
ratus 10 can be reduced 1n size, and the 1nstallation space for
installing the image reading apparatus 10 can similarly be
reduced.

The heating body 50 1s disposed along the guide plate 325
on which the stimulable phosphor sheet IP 1s fed, so that the
guide plate 325, which comprises a thin metal panel, 1s
heated to a predetermined temperature by the heating body
50. Consequently, when the stimulable phosphor sheet IP 1s
fed 1 the first and second auxiliary scanning directions
along the guide plate 325, the stimulable phosphor sheet 1P
1s heated by contact with the guide plate 3256. The stimulable
phosphor sheet IP 1s thus prevented from becoming curled at
its leading end due to low temperatures. The stimulable
phosphor sheet IP can reliably be gripped by the feed rollers
30a through 30d, and smoothly and reliably be fed in the first
and second auxiliary scanning directions indicated by the
arrows Al, A2.
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The casing 12 accommodates therein the temperature
detector 58 for detecting the atmospheric temperature T1
inside the casing 12. The controller 56 supplies an electric
current to the heating body 50 to heat the heating body 50,
until the atmospheric temperature 11 detected by the tem-
perature detector 58 becomes substantially equal to the
reference temperature 12 preset in the controller 36
(T1=~T2). If the atmospheric temperature T1 becomes higher
than the reference temperature T2 (11>T12), then the con-
troller 56 halts the supply of electric current to the heating
body 50, to suspend heating of the heating body 350. Since
the atmospheric temperature 11 1s kept substantially con-
stant (T1~12) inside the image reading apparatus 10, the
stimulable phosphor sheet IP can smoothly be fed in the
casing 12 without being atfected by the temperature outside
of the casing 12.

When the reading umt 20 reads the radiation image
information recorded on the stimulable phosphor sheet IP,
the controller 56 Stops supplying clectric current to the air
blower 54 to de-energize the air blower 54. Therefore, while
the recorded radiation image information 1s being read from
the stimulable phosphor sheet IP, air heated by the heating
body 30 1s prevented from flowing toward the light guide 38
of the reading unit 20, and hence the air around the reading
unit 20 1s prevented from fluctuating. As a consequence,
radiation 1mage mformation read from the stimulable phos-
phor sheet IP 1s prevented from suflering image irregulari-
ties.

In the above embodiment, the heating body 30 of the
heating mechanism 24 is mtegrally combined with the guide
plate 325, for directly heating the guide plate 32b6. However,
according to a modified structure, each of the feed rollers
30a, 30b and/or the nip rollers 62, which are positioned
closer to the cassette loader 16 than the scanning unit 18 and
the reading unit 20, may incorporate therein a sheet-like
heating body 505 (see FIG. 6) such as a film heater or the
like, and 1nsulators 42a, 426 made of an insulating material
such as silicone rubber, for example, may be provided,
which cover respective outer and 1nner circumierential sur-
faces of the heating body 50b. According to another modi-
fication, each of the feed rollers 30a, 305 and/or the nip
rollers 62 may incorporate therein a Nichrome wire, rather
than a film heater.

According to the modification shown in FIG. 6, when the
stimulable phosphor sheet IP 15 fed in the auxiliary scanning
directions indicated by arrows Al and A2, by the feed rollers
30a through 304 and/or the nip rollers 62 of the feed
mechanism 34, both upper and lower surfaces of the stimu-
lable phosphor sheet IP can be heated by the heaters 505,
which are heated by an electric current Supplied thereto,
while the stimulable phosphor sheet IP 1s held in contact
with the feed rollers 30a through 304 and/or the nip rollers
62. Consequently, the stimulable phosphor sheet IP can be
heated more etliciently as the stimulable phosphor sheet IP
1s being fed, as a result of being held 1n contact with the teed

rollers 30a through 304 and/or the nip rollers 62.

Although certain preferred embodiments of the present
invention have been shown and described 1n detail, 1t should
be understood that various changes and modifications may
be made therein without departing from the scope of the
invention, as set forth 1n the appended claims.

What 1s claimed 1s:

1. An 1image reading apparatus for reading radiation image
information of a subject recorded on a stimulable phosphor
sheet, comprising:
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a casing;
a reading mechamsm disposed 1n said casing for applying
stimulating light deflected 1n a main scanning direction

to the stimulable phosphor sheet to read the radiation
image information therefrom;

an auxiliary scanning feed mechanism disposed in said
casing for feeding the stimulable phosphor sheet 1n an
auxiliary scanning direction, which 1s substantially
perpendicular to said main scanning direction; and

a heating mechanism disposed 1n said casing for heating
the interior of said casing;

an air blowing mechanism disposed 1n said casing for
circulating air 1n said casing; and

a controller for switching a supply state of electric current
based on a temperature inside said casing that 1s
detected by a temperature detector, said air blowing
mechanism comprising an air blower connected to said
controller, said controller selectively supplying an elec-
tric current to said air blower,

wherein said controller stops supplying electric current to
said air blower when the radiation 1mage information 1s
read from the stimulable phosphor sheet by said read-
ing mechanism.

2. The mmage reading apparatus according to claim 1,
wherein said heating mechanism comprises:

a heating body energized by an electric current supplied
thereto for generating heat;

a temperature detector for detecting the temperature of the
interior of said casing; and

a controller for selectively supplying the electric current
to said heating body based on the temperature detected
by said temperature detector.

3. The mmage reading apparatus according to claim 2,
wherein said heating body comprises a film heater having a
heating circuit formed on a sheet-like film of synthetic resin.

4. The image reading apparatus according to claim 2,
wherein said auxiliary scanning feed mechanism comprises:

a plurality of guide members for guiding the stimulable
phosphor sheet 1n said auxiliary scanming direction; and

a plurality of feed rollers for gripping and feeding the
stimulable phosphor sheet along said guide members,

wherein said heating body 1s combined with at least one
of each of said guide members and each of said feed
rollers.

5. The image reading apparatus according to claim 4,
wherein each of said guide members has a guide surface for
guiding the stimulable phosphor sheet thereon, and said
heating body 1s mounted on a surface of each of said guide
members that 1s opposite to said guide surface.

6. The image reading apparatus according to claim 3,
wherein said heating body 1s sandwiched between a pair of
insulators each made of an insulating materal.

7. The mmage reading apparatus according to claim 4,
wherein said heating body 1s disposed 1n each of said feed
rollers and has outer and 1nner surfaces covered with respec-
tive msulators each made of an insulating material.

8. The 1mage reading apparatus according to claim 1,
wherein said air blowing mechanism comprises an air
blower having a rotatable fan comprising a plurality of

blades.

9. The mmage reading apparatus according to claim 2,
wherein said controller stops supplying electric current to
said heating body if the temperature 1n said casing, which 1s
detected by said temperature detector, 1s higher than a preset
temperature.
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10. The image reading apparatus of claim 1, said heating
mechanism heating said phosphor sheet 1s disposed 1n said
casing.

11. The image reading apparatus of claim 1, wherein the
auxiliary scanning feed mechanism operably conveys the
sheet 1n a first auxiliary direction and a second auxihiary
direction.

12. The image reading apparatus of claim 1, wherein the
reading mechanism reads the image information during
conveyance 1n the first auxiliary direction, and the apparatus

12

turther comprises an erasing device which operates when the
sheet 1s conveyed 1n the second auxihiary direction.

13. The image reading apparatus of claim 1 wherein the
stimulating light 1s a laser source.

14. The image reading apparatus of claim 1, wherein the
operation of the controller provides uniform heating within
the casing.
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